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METHOD AND DEVICE FOR PRODUCING
ROLLED FOOD PRODUCT

TECHNICAL FIELD

[0001] The disclosure herein relates to a method and a
device for rolling up a piece of flat dough such as croissant
dough around, or without, a semi-liquid or semi-solid filling
to produce a rolled food product.

BACKGROUND ART

[0002] There are proposed production methods and
devices to place a filling such as jam or cream on a piece of
croissant dough for instance and roll them up to produce a
rolled food product. The patent literature 1 discloses a
related art.

CITATION LIST

Patent Literature

[0003] PTL 1: Japanese Patent No. 2524550
SUMMARY OF THE INVENTION
[0004] A soft filling such as jam might be, when rolled in

dough, squeezed out by the pressure applied then. On the
other hand, if the dough is overly loosely rolled up to lose
close contact between the dough and the filling, or the dough
of itself, the rolled food product cannot retain its shape
[0005] Stably and this may cause any problem of its
appearance. The method and the device disclosed hereinat-
ter have been created in light of this problem.

[0006] According to an aspect, a method for rolling up flat
dough around or without a filling to produce a rolled food
product is comprised of: laying and conveying the dough
with or without the filling onto a first belt having an end and
moving in a first direction toward the end; bringing the
dough on the first belt into contact with a second belt being
adjacent to the end and movable in a second direction
perpendicular to the first direction to curve the dough;
guiding the dough curved along the second belt around
along holding members arranged along the first belt,
whereby rolling up the dough; and shifting the holding
members in the second direction in accordance with increase
in a number of turns of the dough.

[0007] According to another aspect, a device for rolling up
flat dough around or without a filling to produce a rolled
food product is comprised of: a first, belt having an end and
moving in a first direction toward the end to convey the
dough with or without the filling laid on the first belt; a
second belt so disposed adjacent to the end as to make the
dough conveyed in the first direction be brought into contact
with the second belt to curve the dough and movable in a
second direction perpendicular to the first direction; and
holding members arranged along the first belt to guide the
dough curved along the second belt around along the hold-
ing members, whereby rolling up the dough.

BRIEF DESCRIPTION OF DRAWINGS

[0008] FIG. 1 is a partially-sectional elevational view of a
major part of a food product production device according to
a first embodiment, taken from a line I-I of FIG. 2, which
shows a state where an upper conveyor belt is moved down.
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[0009] FIG. 2 is a plan view of the major part of the food
product production device.

[0010] FIG. 3 is a partially-sectional side view of the
major part of the food product production device, taken from
a line III-IIT of FIG. 2.

[0011] FIG. 4 is a partially-sectional side view of the
major part of the food product production device, taken from
a line IV-IV of FIG. 2.

[0012] FIG. 5 is a partially-sectional side view of the
major part of the food product production device, which
shows a state where the upper conveyor belt is moved up.
[0013] FIGS. 6A through 6E are partial elevational views
of food products and the device for describing partly a series
of steps for rolling up flat dough around a filling.

[0014] FIGS. 7A through 7D are partial elevational views
of the food products and the device for describing steps
subsequent to FIG. 6.

[0015] FIGS. 8A through 8D are partial elevational views
for shortly describing a series of steps for rolling up flat
dough around a filling in a case where the filling is relatively
large.

[0016] FIGS. 9A through 9D are partial elevational views
for shortly describing a series of steps for rolling up flat
dough around a filling in a case where the filling is relatively
small.

[0017] FIGS. 10A through 10D are partial elevational
views for shortly describing a series of steps for rolling up
flat dough without a filling.

[0018] FIGS. 11A through 11E are partial elevational
views for describing partly a series of steps for rolling up flat
dough around a filling in a case where the filling is a
plate-like matter like as a tablet of chocolate.

[0019] FIGS. 12A through 12E are partial elevational
views for describing steps subsequent to FIG. 11.

[0020] FIG. 13 is a partially-sectional elevational view of
a major part of a food product production device according
to a second embodiment, which shows a state where an
upper conveyor belt is moved down.

[0021] FIG. 14 is a partially-sectional elevational view of
the major part of the food product production device accord-
ing to the second embodiment, which shows a state where
the upper conveyor belt is moved up.

[0022] FIG. 15 is a partially-sectional elevational view of
major part of a food product production device according to
a modified example, which shows a state where an upper
conveyor belt is moved down.

[0023] FIG. 16 is a plan view of the food product produc-
tion device shown in FIG. 15, in which the upper conveyor
belt is not shown.

[0024] FIG. 17 is a partially-sectional elevational view of
a major part of the food product production device according
to the modified example, taken from a line XVII-XVII of
FIG. 18, which shows a state where the upper conveyor belt
is moved up.

[0025] FIG. 18 is a plan view of the food product produc-
tion device according to the modified example.

[0026] FIGS. 19A through 19D are partial elevational
views of foods and the device for describing a series of steps
for rolling up flat dough around a filling according to the
modified example.

[0027] FIGS. 20A through 20D are partial elevational
views of the foods and the device for describing steps
subsequent to the FIG. 19.
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DESCRIPTION OF EMBODIMENTS

[0028] Exemplary embodiments will be described herein-
after with reference to the appended drawings.

[0029] Referring to FIG. 1, a food product production
device 1 of a first embodiment is provided with a frame
mount 3. On an upper part of the frame mount 3, a first
conveyor belt 5 is provided in a way of being capable of
running in an X-axis direction (the lateral direction in FIG.
1). The X--direction is in general, but not limited to,
horizontal. The first conveyor belt 5 is passed around a
driven pulley 5A provided on the frame mount 3. The first
conveyor belt 5 acts to convey flat food dough 7 such
croissant dough from the upstream side (the left side in FIG.
1) to the downstream side (the right side in FIG. 1) and is
driven to run by a proper motor (not shown) such as a
servomotor. The direction where an upper face of the first
conveyor belt 5 runs is defined and used as a first direction
in the following description and the appended claims. More
specifically, the upper face of the first conveyor belt 5 moves
in the first direction toward its end section at the downstream
side where the driven pulley 5A is provided, and the food
dough 7 accompanies therewith and is thus conveyed
thereby. To roll up the food dough 7 around a core 9 as a soft
filling such as jam or cream, the core 9 is laid at a leading
end side (one end side in the X-axis direction) of the food
dough 7. In the meantime, in a case where only the food
dough 7 is to be rolled up into a columnar shape (including
a cylindrical shape), the core 9 is dispensable.

[0030] At the downstream end side (the right end side in
1) of the first conveyor belt 5, a second conveyor belt 11 is
provided in a way of being capable of rising and sinking
relative to the first conveyor belt 5. The direction of rising
and sinking is preferably along a Z-axis perpendicular to the
X-axis, which is normally perpendicular to the first direction
as well. This direction is defined and used as a second
direction in the following description and the appended
claims. In more detail, around the downstream end and at the
lower part of the first conveyor belt 5, a lower part mount 13
is provided. And, the lower part mount 13 is provided with
a support member 15 directed to the Z-axis direction. By a
guide member 17 standing preferably in the Z-axis direction
on the support member 15, an up-and-down slider 19 is
supported in a way of being capable of moving up and down.
The up-and-down slider 19 is provided with an up-and-down
operation device 21 for moving the up-and-down slider 19
up and down.

[0031] Specifically, the up-and-down slider 19 is provided
with a rack 23 in the vertical direction and in mesh with this
rack 23 is a pinion 25 rotated by a motor M1 such as a
servomotor attached to the lower part mount 13. Therefore,
by forwardly or reversely rotating the servomotor M1, the
up-and-down slider 19 is moved up or down in the second
direction. In the meantime, as the constitution of the up-and-
down operation device 21, it is not limited to the combina-
tion of the rack and pinion or such, and a constitution by a
hydraulic cylinder for instance is possible.

[0032] To the up-and-down slider 19 unitarily attached are
lower end sections of a pair of arm members 29 in the
vertical direction, which pass through slots 27 elongated in
the vertical direction (see FIG. 3) formed apart in the Y-axis
direction on the support member 15. On upper end sections
of the arm members 29 provided is an idler 31 elongated in
the Y-axis direction in a way of being rotatable. More
specifically, the idler 31 is a movable shaft following the
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slider 19 and then moving up and down in the second
direction. Further, around the idler 31 passed is the second
conveyor belt 11 of an endless type. Any motor is not
required to drive the idler 31 but any driving means may be
connected to the idler 31 for the purpose of applying tension
force to the second conveyor belt or so for instance.
[0033] The second conveyor belt 11 acts to, when con-
veying leading end side of the food dough 7 conveyed by the
first conveyor belt 5 comes in contact therewith, curve
upward and take up the conveying leading end side. The
lower part mount 13 is provided with a motor M2 such as a
servomotor rotatable in a constant speed and a driving pulley
33 rotatable thereby, and the second conveyor belt 11 is
passed around the driving pulley 33. The driving pulley 33
along with the motor M2 is a fixed shaft. The second
conveyor belt 11 is turned around and passed around both a
driven pulley 35A provided at an upper position of the
driving pulley 33 and a driven pulley 35B provided on the
arm members 29. More specifically, the second conveyor
belt 11 follows rotation of the driving pulley 33 to move, and
the idler 31 and the driven pulleys 35A, 35B follow move-
ment of the second conveyor belt 11 to rotate.

[0034] By the aforementioned constitution, the second
conveyor belt 11 can be raised and sunk in the second
direction relative to the downstream end of the first con-
veyor belt 5 by operation of the up-and-down operation
device 21. Then, in a state where the second conveyor belt
11 rotates in a constant speed in a clockwise direction in
FIG. 1, the speed of the part of the second conveyor belt 11
moving up and down relative to the first conveyor belt 5 is
kept constant even though the arm members 29 are moved
up and down. The relative speed of the second conveyor belt
11 relative to the first conveyor belt 5 is determined by the
rotation speed of the driving pulley 33 that is a fixed shaft
and is not affected by the up-and-down movement of the
idler 31. Ability of making the relative speed be constant
prevents the food dough 7 from being stretched or loosened,
thereby being beneficial in stabilizing the shape of the rolled
food and improving its beauty.

[0035] On the frame mount 3, an upper mount 37 is
provided. On the upstream side (the left side in FIG. 1) of the
upper mount 37 provided is a detection sensor 39 for
optically detecting the food dough 7 being conveyed by the
first conveyor belt 5. When the detection sensor 39 detects
the conveying leading end section of the food dough 7 being
conveyed by the first conveyor belt 5, the second conveyor
belt 11 in a state of sinking lower than the first conveyor belt
5 is moved up under the control by a control device 40.
[0036] Accordingly, when the food dough 7 is detected by
the detection sensor 39, the second conveyor belt 11 is
rotated clockwise in FIG. 1 by the motor M2. Further, by
operation of the up-and-down operation device 21, the upper
end sections of the arm members 29 are projected from the
first conveyor belt 5. Thus the conveying leading end side of
the food dough 7 conveyed by the first conveyor belt 5 is
brought into contact with the second conveyor belt 11 and
taken upward. More specifically, the conveying leading end
side of the food dough 7 is curved upward and taken up by
the second conveyor belt 11, thereby becoming rolled up
around the core 9 laid thereon for instance.

[0037] The upper mount 37 is provided with upper holding
members for holding from above the conveying leading end
side of the food dough 7 being curved and taken upward, as
described already, and reliably executing rolling the food
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dough 7 together with the core 9 or rolling up the leading end
side of the food dough 7, which are arranged along the first
conveyor belt 5 and movable up-and-downward, and are
preferably substantially in parallel with the first conveyor
belt 5. An example of the upper holding members is an upper
conveyor belt 41.

[0038] In more detail, an internal face, facing in the Y-axis
direction, of the upper mount 37 is provided with a guide
member 43 in the vertical direction directed in the Z-axis
direction. And, by the guide member 43 guided and sup-
ported is an elevator frame body 45. The elevator frame
body 45 is provided with a pair of leg portions 47 elongated
downward at both sides in the Y-axis direction of the first
conveyor belt 5. Between the leg portions 47 unitarily
provided is an up-and-down slider 49. This up-and-down
slider 49 is guided in a way of being movable upward and
downward by a guide member 51 directed in the Z-axis
direction of the vertical direction provided on the support
member 15. The up-and-down slider 49 is, in order to move
the elevator frame body 45 upward and downward, provided
with a rack 53 in the vertical direction as an example of an
up-and-down operation device. And, in mesh with the rack
53 is a pinion 55 rotated by a motor M3 such as a servomotor
attached to the lower mount 13. Therefore, by controlling
rotation of the motor M3 by the control device 40, the
elevator frame body 45 can be moved upward and down-
ward.

[0039] Below the elevator frame body 45, as being
arranged along or in parallel with the first conveyor belt 5,
a guide plate 57 is provided horizontally. At one end side
(the left end side in FIG. 1) and another end side (the right
end side in FIG. 1) in the X-axis direction of the guide plate
57, driven pulleys 59A, 59B are provided respectively. The
driven pulley 59B is a driven pulley at the downstream end
side and is disposed at a downstream position (the right side
in FIG. 1) relative to the downstream end position (the right
end position in FIG. 1) of the first conveyor belt 5 and
disposed above the second conveyor belt 11.

[0040] To pass the upper conveyor belt 41 around the
driven pulleys 59A, 59B, a driven pulley 61 is provided
above the elevator frame body 45. And, to turn around the
upper conveyor belt 41 passed around the driven pulley 61,
in the upper mount 37, below the driven pulley 61, a driven
pulley 63 is provided. The upper conveyor belt 41 passed
around the driven pulleys 59A, 59B, 61, 63 is passed around
the driving pulley 65 rotated by a motor M4 such as a
servomotor attached to the upper mount 37. Further, the
upper conveyor belt 41 is, above the elevator frame body 45,
passed around driven pulleys 67, 69 provided on the upper
mount 37.

[0041] In accordance with the aforementioned constitu-
tion, by operation of the motor M4, the upper conveyor belt
41 can be rotated clockwise in FIG. 1. The direction of
movement of a horizontal part of the upper conveyor belt 41
brought into contact with the food dough 7 is the leftward
direction in FIG. 1 and the direction of movement of a part
of'the first conveyor belt 5 brought into contact with the food
dough 7 is the rightward direction in FIG. 1. In sum, they are
directed counter to each other. More specifically, the upper
conveyor belt 41 is a counter belt moving counter to the first
conveyor belt 5. Therefore, as described already, as the
conveying leading end side of the food dough 7 is taken
upward by the second conveyor belt 11, for instance in a
state where it curves as it is to be rolled up around the core
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9, the upper conveyor belt 41 is moved down and brought
into contact with the food dough 7 from above. The food
dough 7 is guided along the upper conveyor belt 41 and
thereby being rolled up around the core 9. To move the upper
conveyor belt 41 counter to the first conveyor belt 5 pro-
motes the food dough 7 to be rolled up around the core 9. It
surely enables the food dough 7 to be rolled up around the
core 9.

[0042] And, by rolling up the food dough 7 around the
core 9, the number of turns of the food dough 7 as a food
product 71 increases and it grows larger in diameter. There-
fore, by gradually shifting the upper conveyor belt 41
upward in accordance with increase in the thickness of the
food dough 7, roll forming is enabled without pressing the
rolled core 9. Even in a case where the core 9 is soft for
instance, thus it can be prevented from being squeezed out
from both sides and the food dough 7 can be rolled without
any gap in each turn.

[0043] In other words, the food product 71 is made up
without squeezing the core 9 out and rolled up under proper
force to keep substantially no gap in the food product 7. As
being understood already, if the core 9 is unused and only the
food product 7 is rolled, it also enables rolling with sub-
stantially no gap in the food dough 7.

[0044] In this embodiment, however, the description has
been given about a case where the upper conveyor belt 41 is
used as an example of the upper holding members. As the
upper holding members, however, it may be constituted so
that, without providing a conveyor belt, a plurality of
small-diameter rollers is arranged at the position of the guide
plate 57 in parallel and in a way of being rotatable. In this
case, it is preferable to guide the food dough 7 into a rolled
state by drivingly rotating the plurality of rollers by a motor.
Nevertheless they are not necessarily driven to rotate and
they may be constituted so as to be brought into contact with
the food dough 7 rolled up by the first conveyor belt 5 and
the second conveyor belt 11 and thereby passively rotate.

[0045] As described already, to convey the rolled food
product 71 to the subsequent step, downstream relative to
the first conveyor belt 5, a third conveyor belt 73 is provided.
The third conveyor belt 73 is so provided as to interpose the
second conveyor belt 11 and be opposed to the first conveyor
belt 5 beyond the second conveyor belt 11 (at the right side
in FIG. 1). The third conveyor belt 73 is passed around a
driving pulley 75 rotated by a motor M5 such as a servo-
motor attached to a part 3A of the frame mount 3. Further,
the third conveyor belt 73 is passed around driven pulley 77,
79 provided on the part 3A of the frame mount 3 in order to
convey the food product 71 moved from the first conveyor
belt 5.

[0046] As shown in FIG. 5, to tighten the food product 71,
which is transferred from the first conveyor belt 5 to the third
conveyor belt 73 by moving the second conveyor belt 11
down and moving the upper conveyor belt 41 up, on the part
3 A of the frame mount 3, a resilient member 81 is provided,
which gets contact with the food product 71 being conveyed
downstream from above to load weight thereon. More
specifically, on the part 3A of the frame mount 3, a pair of
struts 83 apart in the Y-axis direction from each other is set
to stand. And, on a horizontal supporting bar 85 supported
at both ends by the struts 83, a bracket 87 comprising a curl
net as an example of the resilient member 81 is supported in
a way of being swingable.
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[0047] By the aforementioned constitution, the food prod-
uct 71, when passing under the resilient member 81 such as
the curl net, is loaded with weight of the resilient member 81
and then rolls, and thus tightening is more surely carried out.
[0048] In the meantime, the resilient member 81 is not
limited to the curl net but a flat soft resin plate or a structure
in which a plurality of cords is arranged in parallel. Alter-
natively, the resilient member 81 may be omitted.

[0049] In the aforementioned constitution, as shown in
FIG. 6A, in a state where the second conveyor belt 11 sinks
relative to the first conveyor belt 5 and the upper conveyor
belt 41 moves up, the food dough 7 with the core 9 laid
thereon is conveyed downstream by the first conveyor belt
5. When the conveying leading end side of the food dough
7 is then detected by the detection sensor 39, as shown in
FIG. 6B, the second conveyor belt 11 is moved upward. and
the upper conveyor belt 41 is moved downward.

[0050] As described already, when the upper conveyor
belt 41 moves down, the space H between the first conveyor
belt 5 and the upper conveyor belt 41 is kept to be an
appropriate gap under control by the control device 40. More
specifically, as the thickness of the food dough 7 and the
dimensions (height) of the core 9 conveyed by the first
conveyor belt 5 are detected by a sensor (not shown)
provided at an appropriate position, a proper position of the
upper conveyor belt 41 is controlled so as to keep the space
H adapted for rolling up the food dough 7 around the core
9.

[0051] Meanwhile, as a method for detecting the thickness
of the food dough 7, by means of a distance sensor using
laser light for instance, the upper face position of the first
conveyor belt 5 is detected. And, when the food dough 7 is
conveyed there, the upper face position of the food dough 7
is detected thereby and any calculation means such as a
computer provided in the control device 40 executes calcu-
lation to detect the thickness of the food dough 7.

[0052] Further, as a method for detecting the dimensions
of the core 9, it can be calculated on the basis of the
conveying speed of the first conveyor belt 5 and change in
detected values by the distance sensor. In the meantime, as
the core 9 is to be measured in advance so as to set proper
dimensions, calculation may be carried out on the basis of
the measured value.

[0053] As described already, when the second conveyor
belt 11 moves up and the upper conveyor belt 41 moves to
be at a proper height (see FIG. 6B), as shown in FIG. 6C, the
conveying leading end side of the food dough 7 is brought
into contact with the second conveyor belt 11, taken and
curved upward so as to be rolled up around the core 9. And,
the taken-up leading end section of the food dough 7 is
brought into contact with the upper conveyor belt 41,
thereby being rolled up around the core 9 as shown in FIG.
6D.

[0054] And, when the number of turns of the food dough
7 rolled up around the core 9 becomes two, as shown in FIG.
6F, the upper conveyor belt 41 is moved upward under
control by the control device 40 in accordance with the
thickness of the food dough 7. And, as the number of turns
of the food dough 7 rolled up around the core 9 increases,
the upper conveyor belt 41 is gradually moved upward as
shown in FIGS. 7A, 7B.

[0055] And, as rolling up the food dough 7 around the core
9 is finished and the food product 71 is formed, as shown in
FIG. 7C, the upper conveyor belt 41 is moved upward and
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the second conveyor belt 11 is moved downward so that the
food product 71 is transferred onto the third conveyor belt
73. The food product 71 on the third conveyor belt 73 is,
when conveyed downstream by the third conveyor belt 73,
brought into contact with the resilient member 81 and then
tightened by being conveyed with rolling.

[0056] As the food product 71 is transferred onto the third
conveyor belt 73, next food dough 7 is, as shown in FIG. 7D,
transferred therein and then next roll forming of the food
dough 7 is executed.

[0057] As being understood from the above description,
when the food dough 7 is rolled and formed, the first
conveyor belt 5, the second conveyor belt 11 and the upper
conveyor belt 41 disposed along the first conveyor belt 5,
parts of which contacting the food dough 7 are in a state of
being perpendicular to each other, work in cooperation to
execute roll forming. Here, the speed of movement of the
first conveyor belt 5, the speed of movement of the second
conveyor belt 11 and the speed of movement of the upper
conveyor belt 41 are put in a relation where the speed of
movement of the first conveyor belt 5<the speed of move-
ment of the second conveyor belt 11<the speed of movement
of the upper conveyor belt 41, under control by the control
device 40.

[0058] Therefore, at a time of executing roll forming of the
food product 71 as described above, the food dough 7 is
prevented from loosening and thus the food shape after the
roll forming becomes stable. More specifically, as described
already, when the conveying leading end side of the food
dough 7 on the first conveyor belt 5 is brought into contact
with the second conveyor belt 11, it gets into a shape where
the second conveyor belt 11 draws the conveying leading
end side so that the food dough 7 is prevented from
loosening. it is also the case where contact with the second
conveyor belt 11 is transferred to contact with the upper
conveyor belt 41.

[0059] As being understood already, as the roll forming of
the food dough 7 is carried out with retaining the relation of
the speed of movement of the first conveyor belt 5<the speed
of movement of the second conveyor belt 11<the speed of
movement of the upper conveyor belt 41, the food dough 7
comes into a state where it is drawn between the first
conveyor belt 5 and the second conveyor belt 11 and as well
between the second conveyor belt 11 and the upper conveyor
belt 41, thereby preventing the rolled food from loosening.
[0060] On the other hand, when the upper conveyor belt
41 is moved upward in accordance with the number of turns
of the food dough 7 under control by the control device 40,
the number of turns of the food dough 7 can be calculated
by the calculation means provided in the control device 40
on the basis of the conveying speed of the first conveyor belt
5. More specifically, as the distance from the detection
sensor 39 to the second conveyor belt 11 is already known,
the time elapsed. since the food dough passes the position of
the detection sensor 39 before starting rolling can be calcu-
lated by the calculation means. And, based on the dimen-
sions of the core 9, the thickness of the food dough 7 and the
conveying speed of the first conveyor belt 5, the number of
turns of the food dough 7 around the core 9 can be calculated
by the calculation means.

[0061] In other words, it can know the relation between
the time elapsed since the food dough 7 passes the position
of the detection sensor 39 and the number of turns of the
food dough 7 by calculation. Therefore, the upper conveyor
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belt 41 can be moved upward in accordance with the number
of turns of the food dough 7. Thus the roll forming without
pressure onto the core 9 and formation of any gap in the food
dough 7 can be executed.

[0062] By the way, while the second conveyor belt 11 is
moved up and down, it rotates in a constant speed. Therefore
speed change of the second conveyor belt 11 relative to the
food dough 7 originated from the up-and-down movement
would not occur. Thus any furrows originated from the
relative speed change for instance on the food dough 7 can
be prevented.

[0063] As being understood already, as the height position
of the upper conveyor belt 41 relative to the first conveyor
belt 5 is adjustable, as shown in FIG. 8, FIG. 9 and FIG. 10,
it is readily adaptable to various shapes of the food product
71. More specifically, it is readily adaptable to various cases
with a variety of the dimensions of the core 9 and a variety
of the number of turns of the food dough 7, such as a case,
shown in FIG. 8, where the core 9 is relatively large and the
number of turns of the food dough 7 is two for instance, or
a case, as shown in FIG. 9, where the core relatively small
and the number of turns of the food dough 7 three for
instance. Further, it is adaptable to a case where the core 9
is not laid on the food dough 7 and only the food dough 7
is rolled up as shown in FIG. 10.

[0064] In the meantime, the diameter of the food product
71 changes in accordance with the dimensions of the core 9,
the thickness of the food dough 7 and the number of turns
of'the food dough 7. As diameter increase by each turn of the
food dough 7 can be in advance calculated, even in a case
where the diameter of the food product 71 changes vari-
ously, however, it can execute roll forming of the food
product 71 in a state where the core 9 is prevented from
being squeezed cut although the gap in the food dough 7
therearound is suppressed, in other words, any gap is pre-
cluded, under proper applied force.

[0065] By the way, the above descriptions are given about
a case where the core 9 is soft. The core 9, however, has
many variations and may be hard. More specifically, as
shown in FIG. 11 and FIG. 12, a tablet of chocolate for
instance is applicable to the core 9. Even in this case, it is
possible to carry out roll forming of the food product with
suppressing a gap in the food dough 7 rolled up therearound.
Further, any hard bar-like food is applicable to the core 9.
And, in a case of a hollow food from which a core is drawn
out after baking the food dough 7, any article other than
food, such as metal or ceramic, is applicable to the core 9.

[0066] FIGS. 13, 14 show a food product production
device according to a second embodiment. In the food
product production device 1A according to the second
embodiment, to constitutional elements creating the same
functions as those in the food product production device 1
described above, the same reference signs are attached and
redundant descriptions will be omitted.

[0067] The food product production device 1A of the
second embodiment is provided with a swingable frame
body 89 on the upper mount 37 in a way of being swingable
up and down. And, it is provided with an upper conveyor
belt 41A rotated by a motor M6 attached to the swingable
frame body 89. This upper conveyor belt 41A creates the
same function as the aforementioned conveyor belt 41. And,
the upper mount 37 is provided with a hydraulic cylinder 91
for swinging the swingable frame body 89 up and down.
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[0068] When the upper conveyor belt 41 swings down-
ward to bring its lower face into contact with the food dough
7 and roll up it around, as shown in FIG. 13, the upper
conveyor belt 41 may be set to be substantially parallel with
the first conveyor belt After finishing roll forming, the upper
conveyor belt 41 may be swung upward as shown in FIG.
14, and the second conveyor belt 11 sinks down so that the
rolled food dough 7 is conveyed downstream by the first
conveyor belt 5.

[0069] The aforementioned food product production
device 1A can create the same effects as the food product
production device 1.

[0070] FIG. 15 through FIG. 20 show a food product
production device according to a modified embodiment for
rolling up a flat food dough around to produce a food
product in a rolled columnar shape. In the food product
production device 13 of the modified embodiment, to con-
stitutional elements creating the same functions as those in
the aforementioned embodiments, the same reference signs
are attached and redundant descriptions will be omitted.
[0071] The aforementioned descriptions have been given
about cases where the second conveyor belts 11 rise and sink
relative to the first conveyor belts 5 in the food product
production devices 1, 1A of the embodiments. However,
constitution is relative if; relative to one conveyor belt 5,
another conveyor belt 11 moves up and down, an alternative
embodiment is possible, in which one conveyor belt 5 moves
up and down relative to another conveyor belt 11. Thus to
the food product production device 1B applied is a consti-
tution where one conveyor belt 5 moves up and down.
[0072] In more detail, the food product production device
1B is provided with a first conveyor belt 5C corresponding
to the first conveyor belt 5 in the above embodiments in a
way of being swingable up and down. More specifically, the
first conveyor belt 5C is supported by a swinging frame 95
provided on the frame mount 3 in a way of being movable
up and down. This swinging frame 95 has a constitution in
which a downstream end side (the right end side in FIG. 15)
viewed from the conveying direction of the food dough 7
moves up and down. Meanwhile the first conveyor belt 5C
is driven to run by a motor MC such as a servomotor
attached to the frame mount 3. Further, the swinging frame
95 is made to swing up and down by a proper swinging
operation device 97 such as a hydraulic cylinder attached to
the frame mount 3.

[0073] In between the first conveyor belt 5C and the third
conveyor belt 73 provided is a second conveyor belt 11A in
place of the second conveyor belt 11. This second conveyor
belt 11A is provided on the part 3A of the frame mount 3 as
with the third conveyor belt 73. And, at the point where the
second conveyor belt 11 A opposes a downstream end side of
the first conveyor belt 5C that swings up and down, a take-up
operation section 99 that curves and takes up the conveying
leading end side of the food dough 7 when the conveying
leading end side is brought into contact therewith is pro-
vided and directed in the second direction. This second
conveyor belt 11A is made to run by the motor M2 attached
to the frame mount 3. The direction of the take-up operation
section 99 is perpendicular to the first direction in a state
shown in FIG. 17 for instance where the first conveyor belt
5C swings up, and the take-up operation section 99, by
swinging the first conveyor belt 5C, rises and sinks in the
second direction relative to the first conveyor belt 5C.
Respective pulleys related to the take-up operation section
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99 are fixed shafts relative to the part 3A of the mount 3 but
are movable shafts relative to the first conveyor belt 5C. By
properly regulating the rotation of the motor M2, the speed
relative to the food dough 7 can be regulated to be constant
even how the take-up operation section 99 relatively rises or
sinks.

[0074] To transfer the food dough 7 into the first conveyor
belt 5C, upstream relative to the first conveyor belt 5C, a
transfer-in conveyor belt 101 is provided. And, on a con-
veyor frame 101F of the transfer-in conveyor belt 101
provided is the detection sensor 39.

[0075] Above the first conveyor belt 5C provided is the
upper mount 37. On this upper mount 37 provided are, as
with the second embodiment, the swingable frame body 89,
the upper conveyor belt 41A and the hydraulic cylinder 91.
[0076] In the aforementioned constitution, when the food
dough is transferred into the first conveyor belt 5C by the
transfer-in conveyor 101 in order to carry out roll forming of
the food dough 7, detection of the food dough 7 is executed
by the detection sensor 39. When the food dough 7 is
detected by the detection sensor 39, the downstream end side
of the first conveyor belt 5C is moved down and the upper
conveyor belt 41A is moved down (see FIG. 19A).

[0077] Then the upper conveyor belt 41A is moved down
to a predetermined height position above the second con-
veyor belt 11A. And, a gap in the vertical direction between
the first conveyor belt 5C and the upper conveyor belt 41A
is kept to be a proper gap adapted for carrying out roll
forming of the food dough 7. More specifically, control of
the gap is carried cut in accordance with the thickness of the
food dough 7 and the dimensions of the core 9. Then, as with
the first embodiment, the upper face of the first conveyor
belt 5C can be made to be substantially parallel to the lower
face of the upper conveyor belt 41A and substantially
perpendicular to the second direction where the take-up
operation section 99 runs.

[0078] After the food dough 7 is conveyed by the first
conveyor belt 5C and the conveying leading end side of the
food dough 7 is brought into contact with the take-up
operation section 99 of the second conveyor belt 11 (FIG.
19B), the conveying leading end side is taken up and
brought into contact with the upper conveyor belt 41A.
Therefore the food dough 7 is rolled up and formed under
cooperation of the first conveyor belt 5C, the take-up opera-
tion section 99 of the second conveyor belt 11A and the
upper conveyor belt 41A (FIG. 19C).

[0079] And, as the number of turns of the food dough 7
gradually increase, the first conveyor belt 5C is gradually
moved down in accordance with the thickness of the food
dough 7 (FIG. 19D-FIG. 20B). Therefore, as with the
aforementioned embodiments, the core 9 can be prevented
from being squeezed out from both sides of the food product
17 and the food dough 7 can be rolled up without any gap
in each turn.

[0080] When roll forming as described above is carried
out, the first conveyor belt 5C and the upper conveyor belt
41A are moved up. And, the food product 71 is transferred
out to the second conveyor belt 11A (FIG. 17, FIG. 20C).
Subsequently, next food dough 7 is transferred onto the first
conveyor belt 5C and then roll forming is carried out on the
next food dough 7 (FIG. 15, FIG. 19A, FIG. 20D).

[0081] By the way, as described already, when the first
conveyor belt 5C is moved up and the food product 71 is
transferred out onto the second conveyor belt 11A, it is
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desired to slightly increase the speed of the second conveyor
belt 11A so as to prevent slippage originated from relative
speed change between the food product 71 and the take-up
operation section 99 in the second conveyor belt 11A.
[0082] More specifically, the food product production
device 1B can create the same effects as those of the
aforementioned food product production devices.

[0083] As being understood from the above descriptions,
when the conveying leading end side of the food dough
conveyed by the first conveyor belt is curved upward and
then rolled, the food dough is pressed from above by the
upper conveyor belt. And, in accordance with the number of
turns of the food dough, the gap between the first conveyor
belt and the upper conveyor belt is properly regulated.
[0084] Therefore roll forming can be executed without
squeezing the core out from both sides of the food product
where the food dough is rolled up and yet without creating
any gap in the food dough rolled up.

[0085] Although certain embodiments have been
described above, modifications and variations of the
embodiments described above will occur to those skilled in
the art, in light of the above teachings.

INDUSTRIAL APPLICABILITY

[0086] A method and a device for producing a rolled food
is provided, which do not cause any issue in a sense of
beauty even if food dough is rolled around or without
semiliquid or semisolid filling such as jam or cream and do
not cause the filling to be squeezed out.

1. A method for rolling up flat dough around or without a

filling to produce a rolled food product, comprising:

(a) laying and conveying the dough with or without the
filling onto a first belt having an end and moving in a
first direction toward the end;

(b) bringing the dough on the first belt into contact with
a second belt being adjacent to the end and movable in
a second direction perpendicular to the first direction to
curve the dough;

(c) guiding the dough curved along the second belt around
along holding members arranged along the first belt,
whereby roiling up the dough; and

(d) shifting the holding members in the second direction
in accordance with increase in a number of turns of the
dough.

2. The method of claim 1, further comprising:

passing the second belt around a driving pulley pivoted on
a fixed shaft and an idler pivoted on a movable shaft
movable in the second direction, the driving pulley
being rotatable at a constant speed and the idler being
rotatable in accordance with the second belt, and mov-
ing the idler in the second direction with rotating the
driving pulley at the constant speed, whereby moving
the second belt at the constant speed without influence
by movement of the idler.

3. The method of claim 1, further comprising:

bringing a counter belt passed around the holding mem-
bers into contact with the dough curved along the
second belt and moving the counter belt in a direction
opposite to the first direction, wherein a moving speed
of the first belt is smaller than a moving speed of the
second belt and the moving speed of the second belt is
smaller than a moving speed of the counter belt.



US 2021/0045391 Al

4. The method of claim 3, further comprising:

moving the counter belt in the second direction with
keeping parallelism with the first belt.

5. The method of claim 1, further comprising:

putting the dough between a third belt and a resilient
member hung over the third belt, the third belt being
disposed adjacent in the first direction to the first belt so
as to have the second belt between the first belt and the
third belt and moving in a direction identical to the first
direction, whereby tightening the rolled dough.

6. A device for rolling up flat dough around or without a

filling to produce a rolled food product, comprising:

a first belt having an end and moving in a first direction
toward the end to convey the dough with or without the
filling laid on the first belt;

a second belt so disposed adjacent to the end as to make
the dough conveyed in the first direction be brought
into contact with the second belt to curve the dough and
movable in a second direction perpendicular to the first
direction; and

holding members arranged along the first belt to guide the
dough curved along the second belt around along the
holding members, whereby rolling up the dough.

7. The device of claim 6, further comprising:

a driving pulley pivoted on a fixed shaft, the driving
pulley being rotatable at a constant speed; and
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an idler pivoted on a movable shaft movable in the second
direction, the idler being rotatable in accordance with
the second belt,

wherein the second belt is passed around the driving
pulley and the idler, whereby the second belt moves at
the constant speed without influence by movement of
the idler.

8. The device of claim 6, wherein the holding members
comprise a counter belt being so disposed as to have contact
with the dough curved along the second belt and moving in
a direction opposite to the first direction, wherein a moving
speed of the first belt is smaller than a moving speed, of the
second belt and the moving speed of the second belt is
smaller than a moving speed of the counter belt.

9. The device of claim 6, further comprising:

a mechanism moving the counter belt in the second

direction with keeping parallelism with the first belt.

10. The device of claim 6, further comprising:

a third belt disposed adjacent in the first direction to the
first belt so as to have the second belt between the first
belt and the third belt and moving in a direction
identical to the first direction;

a resilient member hung over the third belt and disposed
as to put the dough between the third belt and the
resilient member, whereby tightening the rolled dough.
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